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Objectives. Since 1981, 15 states
have established registries for sur-
veillance of adult lead absorption,
primarily based on reports of ele-
vated blood lead levels from clinical
laboratories. I review the status of
the registries and recommend steps
for further development.

Methods. Companies reported
to the New York registry are com-
pared with those cited by the Occu-
pational Safety and Health Adminis-
tration (OSHA). I present dataon US
workers and plants with potential
lead exposures and blood tests, as
well as review registries’ reporting re-
quirements.

Results. Registries identify
many companies not cited by the Oc-
cupational Safety and Health Admin-
istration, but underreporting occurs
because (1) reporting is usually not
required from laboratories outside
the state, (2) most registries use a
blood lead reporting level of 1.21
umol/l, which excludes many ex-
posed workers, and (3) many compa-
nies with potential exposures do not
have routine monitoring programs.

Conclusions. Registries’ report-
ing requirements and procedures
should be standardized, including a
blood lead reporting level of 0.72
pmol/L.. Elevated blood lead levels
should be a reportable condition na-
tionwide, and a comprehensive na-
tional surveillance system should be
established: clinical laboratories
should be required to report cases to
those states with lead registries or di-
rectly to the national adult lead reg-
istry. (Adm J Public Health.
1992;82:1113-1118)
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Introduction

Lead adversely affects the hemato-
logic, central and peripheral nervous, car-
diovascular, renal, and reproductive sys-
tems.! A variety of surveillance methods
have been proposed to identify, first, mor-
bidity and mortality potentially associated
with lead exposures and, second, compa-
nies or workers with lead exposures.27
The National Occupational Exposure
Survey (NOES),8 conducted from 1981 to
1983, estimated that almost 1.4 million
workers were exposed to inorganic lead or
lead compounds (Table 1). Many indus-
tries have airborne lead concentrations
greater than the permissible exposure limit
(PEL) set by the Occupational Safety and
Health Administration (OSHA), which is
50 wg/m> averaged over an 8-hour work
shift.%-10 Furthermore, the prevalence and
severity of exposures in a number of in-
dustries with high lead exposures have not
declined in recent years.10

The OSHA lead standard requires that
companies provide industrial hygiene and
medical surveillance programs (including
measurement of blood lead levels) when air-
borne lead concentrations exceed 30 wg/m®
averaged over an 8-hour work shift.® A
worker must be removed from exposure if
(1) the mean blood lead level of the worker’s
last three tests, or the mean of all of the
worker’s tests over the previous 6 months,
is greater than or equal to 2.42 pmol/L (1
umol/L = 20.72 pg/dL); or (2) any test is
greater than or equal to 2.90 wmol/L; or (3)
the worker’s medical condition contraindi-
cates continued lead exposure.

Methods and Results

In 1981, the New York State Health
Department began population surveillance
of adult lead exposure, using blood lead re-

sults from industrial medical surveillance
programs and other sources.” State statutes
require clinical laboratories, employers, and
health facilities to report individuals with el-
evated levels of heavy metals in blood and
urine samples. State agencies provide fol-
low-up, which includes education for em-
ployers, workers, and clinicians, industrial
hygiene evaluations, and medical consulta-
tion.

Adult lead registries have been estab-
lished in 15 states, primarily based on re-
porting from clinical laboratories (Table 2).
Through 1990, the New York registry had
received reports on 4735 workers from 695
companies or work sites; the New Jersey
registry, 2851 workers from 271 compa-
nies; the California registry, 2779 workers
from 250 companies;!! and the Texas reg-
istry, 1116 workers from 101 companies.
Many of these companies had employees
with markedly elevated blood lead levels.
Of the 695 work sites reported to the New
York registry, 197 (28.3%) had at least one
employee with blood lead levels exceeding
the OSHA medical removal protection lev-
els. These included 15 of 34 heavy con-
struction companies (44.1%; Standard In-
dustrial Classification!2 [SIC] 16), 27 of 61
special trade contractors (44.3%; SIC 17),
22 of 43 primary metal industries (51.2%;
SIC 33), 17 of 32 fabricated metal product
companies (53.1%; SIC 34), 13 of 25 scrap
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TABLE 1—Workers and Plants with Potential Inorganic Lead Exposures,” by Major Industrial Group, from the National
Occupational Exposure Survey (NOES), 1981 to 1983
Workers Plants
With Potential Lead With Potential
‘ Total Exposure® With Biood Tests® Total Lead Exposure® With Blood Tests®
NOES Major
Industrial Group % of % of
{Standard % of Workers % of Plants
Industrial No. No. Total No. with Lead . No. Total No. with Lead
Classification) (SE) (Se)° Workers (SE? Exposure (SE® (SE® Plants (SE)® Exposure
Agricultural 110692 0 0.0 o 5633 0 0.0 0
services (7) {29 333) (1557) .
Oit and gas 414284 45 600 11.0 0 0.0 9662 2064 214 0 0.0
extraction (13) (101 B40) (6840) o (2132) (722) -
Construction 3072049 198790 6.5 1812 09 98 791 12078 122 183 15
(15-17) (132323) (19879 {652) {2409) (2657) (121)
Manufacturing 19261829 8500643 47 318 147 353 191 266 39716 208 5953 150
{20-39) (551881) (63045 {28 633) (3668) (6355) (1548)
Transportation 3160926 113464 3.6 32085 283 59 465 10935 184 873 8.0
(40-49) (203218) (13616) {5454) (3540) {2406) (384)
Wholesale/retail 1533201 15103 10 3245 215 61 051 3643 6.0 537 147
trade (50-59) (142 606) {3021) {1006) (3970) {1093) (268)
Services 2 197 247 79573 36 13556 17.0 75835 8130 107 318 39
(70-79) (133803) (10344) {2847) {3590) (1951) {(185)
Health services 3 658 805 24612 0.7 21994 894 7067 1514 214 1347 89.0
(80) {351 918) {4430) (3959) (851) (575) (525)
Total 83409033 1377785 4.1 390 839 284 508 770 78 081 153 9212 118
(762 445) (96 445) {31 267) (82564) (10 150) (2119)
Sources. Data from NOES? and Standard Industrial Classification Manual.’2
Anorganic lead in lead ore, lead compounds/complexes, lead alloys, and Isad in welding, brazing, and soldering. An estimated 222 207 + 22 221 workers were exposed
to organolead
"Potentialormfetredexposwexsammlaverageexpos&m = 30 minutes/week, or usage > once/week for 90% of weeks/vear.
“Blood tests” is an affirnative answer io the question of blood tests provided 1o selected or all employees, with the exception of tests provided only to executive or
nmgementempioyees The question does not specifically refer fo lead.
.. = not available. SEs were estimated using coefficients based on a nonlinear regression of 792 SEs for different-sized estimates from 44 SIC groups; at present,
SEs cannot be estimated for zero values or for percentages.

and waste material companies (52.0%; SIC
5093), and 20 of 84 automotive repair shops
(23.8%; SIC 7539).

Although many workers and compa-
nies are reported to registries, registries un-
derestimate the prevalence of occupational
lead exposure because only a small fraction
of companies with potential lead exposures
perform routine biological monitoring. A
survey of California lead-using companies
estimated that only 2.6% ever performed
environmental monitoring and only 1.4%
had routine biological monitoring.13 Using
different methods in a national sample,8 the
NOES estimated that 11.8% of companies
with potential inorganiclead exposures had
blood tests performed on employees (Ta-
ble 1). The prevalence of routine biological
monitoring is especially low in small com-
panies and the construction industry,813.14
which has a permissible exposure limit of
200 p.g/m> and no OSHA requirements for
routine air or blood sampling.1s The NOES
estimated that only 0.1% of 198 790 lead-
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exposed construction workers received
blood tests and that there were no blood
tests for exposed workers in oil and gas
extraction (SIC 13), auto repair, services,
and garages (SIC 75), and miscellaneous
repair services (SIC 76).

Lead registries complement OSHA
inspections in two ways. First, registries
detect many companies not cited by
OSHA,"-16 whose inspection program fo-
cuses on larger manufacturing companies
with well-recognized lead hazards.
Through 1990, only 76 of the 695 work sites
(10.9%) reported to the New York registry
were also cited by OSHA. These included
62 of 187 manufacturing companies
(33.2%) but only 14 of 508 nonmanufactur-
ing companies (2.8%) (P < .001, chi-
square test). Second, registry data and
OSHA inspection results can be used to
target interventions because companies
detected by both methods have particu-
larly high exposures.12 Through 1990, 580

New York companies were cited by

OSHA for violations of the federal lead
standard. Of 76 cited companies that were
also reported to the New York registry, 49
(64.5%) were cited for airborne lead con-
centrations above the permissible expo-
sure limit, compared with 70 of 504 com-
panies (13.9%) cited by OSHA but not
reported to the registry (P < .001, chi-
square test).

Recommendations for Registry
Development

The reporting requirements and pro-
cedures vary among states (Table 2) and
should be standardized to ensure wider
and more uniform reporting and a com-
mon basis for interventions and data com-
parisons.

1. Blood lead reporting level. A level
of 0.72 pmol/L or lower should be
adopted, as four states have done. The
probability of detecting excessive expo-
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TABLE 2—(Continued)

State

(Start Date) Telephone Number

Contact Person, Address, and

Biood Lead
i Other
Heavy

{nmoilL) Metals

Requiredto  Age at Which
Report to
Registry,

Days

Reporting also
Required from
Individual
Clinicians and
Health Facilities?

Person Is
Defined as
an Adult, y

New Jersey Barbara Gerwel, MD
{10/85)

Program

C N 380, John Fitch Plaza
Trenton, NJ 08625
{609) 984-1863

Robert Stone, PhD
Division of Occupational
New York State Department
Health

New York
(9/81)

Albany, NY 12203-3313
(518) 458-6228

Jane Gordon, PhD

Deputy State Epidemiologist
Oregon Health Division

800 NE Oregon Street, #21
Portland, OR 97232

(503) 7314025

Teresa Willis

Texas Department of Health
1100 West 49th Street
Austin, TX 78756

(612) 458-7268

(8/90)

Texas
(10/85)

Utah®
(1/90) Bureau of Epidemiology
Utah Department of Health
P.O. Box 16660

(801) 538-6191

Lamry Hanrahan, MS
{12/87) Bureau of Epidemiology
and Social Services

Madison, Wi 53701
(608) 267-7173

Paul J. Seligman, MD, MPH
Surveillance Branch
National Institute for

CDC-NIOSH
(1/87; data
from existing
regietries)

Cincinnati, OH 45226
(513) 841-4353

Occupational Disease Prevention

Health

Denise Beaudoin, MD, MSPH

1.21 Mercury

Cadmium

New Jersey Department of Heaith

1214 Mercury 10

of Cadmium

2 University Place, Room 155

1.21 None

1.93

0.72°

Salt Lake City, UT 84116-0660

1.21 None

Wisconsin Department of Health
One W Wilson Street, Box 308

Occupational Safety and Health
4676 Columbia Parkway, R-21

Immediately

Not stated

16 Yes

18 Yes

18

15 Yes

18 Yes

16 Yes

% owered from 1.21 pmol/L, 4/92.
% owered from 1.93 pmol/L, 10/86 (1 umollL = 20.72
® owered from 1.45 pmolL, 12/91.

Sources. Stale registries and the Centers for Disease Control's National Institite for Occupational Safety and Health (CDC-NIOSH) registry.
2Piiot data collected from the state public health laboratory, 1989-1990.
follow-up planned or under consideration.

pg/dL).

sures is related to the frequency of expo-
sure measurement.!? Because many com-
panies with lead exposures do not have
biological monitoring programs, a rela-
tively low blood lead level that is inciden-
tally reported to a registry can be indica-
tive of higher exposures.

Most states currently have a blood
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lead reporting level of 1.21 pmol/L, and
the number of reported cases will increase
if the reporting level is set at 0.72 pmol/L.
For example, 49% of the workers reported
to the Alabama registry in 1991 had initial
blood lead levels from 0.72 to 1.20
wmol/L. Additional personnel should be
provided to ensure adequate follow-up.

2. Other information on lead expo-
sures. To augment reporting based on
blood lead levels, registries should refer-
ence information on lead-using compa-
nies, OSHA inspection results, and work-
ers’ compensation claims.’-13.16.18 Some
registries estimate the prevalence of ele-
vated lead absorption by determining the
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number of potentially exposed workers,
using a questionnaire; the California ques-
tionnaire is a good model. The Iowa reg-
istry requires the reporting of the results of
all blood tests. Work histories should be
elicited from workers aged 15 and older, in
order to include those who leave school
before age 18 and students with summer
or part-time jobs.

3. Other heavy metals. Increased ab-
sorption of mercury, arsenic, and cadmium
should be reported. Through 1990, the New
York registry received reports on 1505 mer-
cury cases from 70 companies (including
many workers from a chlor-alkali plant), 151
arsenic cases from 22 companies, and 63
cadmium cases from 18 companies.

4. Response time. To expedite fol-
low-up in the most serious cases, blood lead
levels above 2.42 umol/L (the OSHA bio-
logical limit value) should be reported within
24 hours. Through 1990, only 24.7% of New
York tests above 2.42 pmol/L were re-
ported within 10 days and 63.7% within 30
days; only 19.1% of all tests were reported
within 10 days, the statutory requirement.
In 1987, only 9% of California tests were
reported within 3 days.1®

5. Reporting sources. Clinicians are
required by many states to report lead or
heavy metals poisoning?® and should also
report directly to registries. In practice,
employers, health facilities, and clinicians
send samples to laboratories, which then
send the results to registries. In New
York, through 1990 93.4% of workers and
95.9% of companies have been reported
by laboratories, alone or jointly with other
sources. Laboratories should be audited
to ensure that all cases have been re-
ported, as the New York registry has
done.

6. Location of reporting sources.
Reporting should be sought from out-of-
state laboratories because clinical labora-
tories do not have strictly local clients. Of
the 15 state registries, onty New York re-
quires reporting from all laboratories that
analyze blood from state residents. Thir-
ty-three of the 72 laboratories reporting to
the New York registry are located outside
the state; through 1990, 80.5% of workers
and 77.0% of companies have been re-
ported from these laboratories. An esti-
mated 47% of blood lead samples from
biological monitoring programs in Califor-
nia are analyzed by laboratories outside
the state.1

Several methods can be used to
broaden reporting from clinical laborato-
ries. All states should designate elevated
blood lead levels as a reportable condition
and, as in New York, should use or create
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licensing authority to require reporting

from both in-state and out-of-state labora-

tories. Alternatively, federal legislation
could be enacted for these purposes.
Blood lead levels from residents of states
without registries should be reported di-
rectly to the national adult lead registry,
which could then share the data with state
health and labor departments. The na-
tional registry, at the Centers for Disease
Control’s National Institute for Occupa-
tional Safety and Health (CDC-NIOSH),
uses data from existing registries (Table
2).

7. Identification of laboratories. Com-
mercial, public health, and university hos-
pital laboratories that analyze lead in child-
hood and adult blood samples can be
identified in several ways. Some laborato-
ries participate in proficiency testing pro-
grams operated by the College of American
Pathologists (about 300 laboratories), the
CDC (about 200 laboratories), and the state
health departments of New York and Penn-
sylvania (about 70 laboratories each). About
250 of these laboratories ask the OSHA Salt
Lake Technical Center to determine
whether their performance meets OSHA re-
quirements for biological monitoring.

The principal laboratories that test
for lead and other toxins in biological sam-
ples can also be identified from a national
survey by the Health Care Financing Ad-
ministration. The survey is being con-
ducted to support the Clinical Laboratory
Improvement Amendments (CLIA) of
1988, which require certification for labo-
ratories that test human materials for di-
agnosis or treatment.! It is expected that
200 000 to 250 000 facilities will be identi-
fied from the 640 000 potential facilities to
which questionnaires have been sent. The
questionnaire includes the number, type,
and methodology of laboratory proce-
dures and the qualifications of the super-
visors and technicians. The CLIA also re-
quire certification for noncommercial
laboratories (e.g., those operated within
manufacturing industries), but these lab-
oratories are not included in the survey.

Conclusion

New methods and additional re-
sources are needed to achieve the national
health objective of eliminating occupa-
tional lead exposures resulting in blood
lead levels above 1.21 pmol/L.1-2 Adult
lead registries complement other forms of
surveillance in identifying companies with
excessive lead exposures. Reporting re-
quirements and procedures should be
standardized. Elevated blood lead levels

Surveillance of Lead Exposure

should be a reportable condition nation-
wide, and a comprehensive national sur-
veillance system should be established:
clinical laboratories, regardless of loca-
tion, should report cases to states with
adult lead registries or, with those cases
from states without registries, directly to
the CDC-NIOSH registry. [
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Call for Abstracts for Injury Control/[Emergency Services Late-Breaker

Session

The Injury Control and Emergency Health Services Section
will again sponsor a “late-breaker” session during the APHA
1992 annual meeting in Washington, DC. The session will be held
on Tuesday, November 10, and will feature work completed
within the last few months (after the deadline for consideration in
the regular symposia of the APHA annual meeting).

Submit abstracts of 250 words or fewer (any format) and
a return envelope to Richard Waxweiler, Division of Injury
Control, Centers for Disease Control, Mail Stop F-36, Atlanta,
GA 30333; tel. (404) 488-4690.

Abstracts must be received by September 1, 1992. Deci-
sions will be made by September 15, 1992.
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